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(g) Pharmacologically active CNS compounds. 

© The invention relates to compounds of formula (I) and salts thereof 
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wherein R 1 and R 2 are the same or different and are each selected from hydroxy, or a group NR 9 R 10 
wherein R 9 and R 10 are each hydrogen, aikyl, aryl. aryialkyl or together with the nitrogen atom to which 
they are attached form a ring, optionally containing a further heteroatom and optionally further 
substituted by alkyi, aryl or aryialkyl ; 

R 3 is selected from hydrogen, haioalkyl, alkyl and halo, R 4 to R 8 are the same or different, and are each 
selected from hydrogen, halo, nitro, amino, sulphonamido or atkylsulphonylamino ; 
or R 4 and R 5 or R 5 and R 6 may together form a carbocyclic ring ; 
with the proviso that at least one of R 4 to R B is other than hydrogen. 

The compounds may be used for the treatment or prophylaxis of a neurodegenerative or other 
neurological disorder of the CNS, the aetiology of which includes excessive release of the neurot- 
ransmitter glutamate. 
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The present invention relates to a series of substituted 6-aryl pyrimidines, to methods for their manufacture, 
to pharmaceutical formulations containing them and to theiruse in therapy, in particular the treatment of a range 
of central nervous system (CNS) disorders and disease states. 

Glutamate is an excitatory amino acid which functions as a neurotransmitter. However, when its extracel- 
ular concentration is sufficiently high, glutamate acts as a powerful neurotoxin, capable of killing neurones in 
ttie central nervous system. (Rothman & Olney (1 986) Prog.Brain.Res.. 63. 69). The neurotoxic effect of gluta- 
mate has been implicated in a number of central nervous system disorders and disease states including cere- 
rffc J^T'h 2 a T 9 ? n . d "J"*"' 0 neurode 9 enera ^ disorders, such as Alzheimer's disease, motor system 
disorders and Hunungton s chorea. (Meldrum Clinical Science (1985) 68 113-122). In addition, glutamate has 
been .mphcated ,n other neurological disorders such as epilepsy, manic depression, depression, schizophrenia 
high pressure neurological syndrome, chronic pain, trigeminal neuralgia and migraine 

art Jr ! 21 ? r M d j SCl0Sed 3 gr0Up 0f 3.5-<Jiamino-6Ksubstituted phenyl)-1 ,2.4-triazines which are 

active ,n the treatment of CNS daorders. for example in the treatment of epilepsy. One compound described 

3 t d : amin °- 6 - (2 - 3 ^ ichl0rophen y , >- 1 ' 2 - 4 - tria2ine Oamotrigine). has been shown to inhibit 
the release of Hie excitatory ammo acids, glutamate and aspartate. (Leach et a] Epilepsia 27. 490-497 1986 
A.A. Miller et al New anticonvulsant drugs. Ed. Meldrum and Porter 165-177. 1987) 

glutemaTrefea^ 6 " afyl compounds nas now been found that are potent inhibitors of extracellular 

Accordingly, the present invention provides a compound of formula (I) or a salt thereof 




(I) 



wherein Ri and R* are the same or different and are each selected from hydroxy, or a group NR9R"> wherein 
R« and Rio are :each ^hydrogen, alkyl. aiyl. arylalky. or together with the ni^genatL to which meya^at cS 

R 3 is selected from hydrogen, haloalkyl. alkyl and halo- 

w different and are each se,ectad from hydro9en ' ha, °-- nitro - amino - suiphonamid ° » 

aid i^T^i ^ • 8t 'If T„° f R4 10 R " iS ° ther than hydTO9en ' and «■"» »• **** P roviso ** R 1 
and R* are both ammo. R3 IS hydrogen or methyl, and R« is chloro. then one of R«. R 5 , R' or R* is other than 
nyarogen. 

m or t!r 9 "? 3 k embo ^ imem of the P rcsent inve "tion. there is provided a compound of formula 

J) or salt thereof, wherein Ri and R* are the same or different and are each selected from amino, alkylamino, 

dialkylammo. morpholino. piperazinyl. or N'-alkyl piperazinyl; 

R 3 is hydrogen, alkyl or trifluoromethyi; 

R 4 is halo or hydrogen; 

R 5 is halo or hydrogen; 

R 6 is halo, nitro, amino or hydrogen; 

R 7 is halo or hydrogen; 

R 8 is halo or hydrogen; 

ETZXZZTi ch ^' and R1 and R2 are both amino and R3 fe hydr °9 en or meth y- men one ° f R4 - 

K s , R 7 and R 8 is other than hydrogen. 

Preferred alkyl moieties are those with 1 to 6 carbon atoms, more preferably 1 to 4 carbon atoms, and most 
preferably methyl or ethyl. Preferred halo radicals are chloro. 

!^^T?ft? * Py rim ; dines are know ". na ™>y 2.4-diaminc^(4-chloro P henyl)pyrimidine; 2.4- 
^Zt^i^^^^ W ^ 6lm '' a0d Z^iamino^p-naphthyDpyrimidine (see Russell. 
iSTTSEil^ " Falco etal., and BriU.Pharmacol. (1951) 6. 185). No biological activity has 

oeen ascribed to these compounds. 

salt te£ of n9,y * e Pre$ent lnVenti ° n Pr0VideS 8 COmpound of formula (' a > or a Pharmaceutical* acceptable 
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wherein R 1 and R 2 are the same or different and are each selected from hydroxy, or a group NR 9 R 10 wherein 
R* and R 10 are each hydrogen, alkyl, aryl, aryialkyl or together with the nitrogen atom to which they are attached 
form a ring, optionaiiy containing a further heteroatom and optionally further substituted by alkyl, aryl or aryialkyl; 
R3 is selected from hydrogen, haloalkyt, alky! and halo; 

R 4 to R 8 are the same or different and are each selected from hydrogen, haJo, nitro, amino, sulphonamido or 
alkylsulphonyiamino; 

or R 4 and R 6 or R s and R e may together form a carbocyclic ring; 
with the proviso that at least one of R 4 to R 8 is other than hydrogen; 
for use in therapy. 

According to a preferred embodiment, the invention provides a compound of formula (la) or a pharmaceuti- 
cally acceptable salt thereof wherein R 1 and R 2 are the same or different and are each selected from amino, 
alkylamino, dialkylamino, morpholino, piperazinyl, or N'-alkyl piperazinyl; 
R 3 is hydrogen, alkyl or trifluoromethyi; 
R 4 is halo or hydrogen; 
R 6 is halo or hydrogen; 
R 6 is halo, nitro, amino or hydrogen; 
R 7 is halo or hydrogen; 
R 8 is halo or hydrogen; 
or R 5 and R e may form a carbocyclic ring; 
for use in therapy. 

Preferred compounds of formula (I) include:- 
2,4-Diamino-6-(2,3-dichlorophenyl)pyrimidine; 
2.4-Diamino-6-(2-chlorophenyI)pyrimidine; 
2 t 4~Diamino-6-(2,4-dichlorophenyl)pyrimidine; 
2,4-Diamino-5-methyl-6-(4-chlorophenyi)pyrimidine; 
2,4-Diamino-6-(a-naphthyl)pyrimidine; 
2,4-Diamino-6-(2,3,5-trichlorophenyl)pyrimidine; . 
2,4-Diamino-5-methyl-6-(2,3,5-trichlorophenyl)pyrimidine; 
2,4-Diamino-5-trifluoromethyl-6-(2 l 3 t 5-trichlorophenyl) pynmidine; 
2,4-Diaminch5-nitro-6-(2 t 3 f 5-trichlorophenyl)pyrimidine; 
2,4-Diamino-5-methyl-6-(4-amino-3,5-dichlorophenyl) pynmidine; 
2,4-Diamino-5-methyl-6-(3,5-dichlorophenyl)pyrimidine; 
4-Amino-2-N,N-dimethylamino-6-(2,3,5-trichlorophenyl) pyrimidine; 
4-Amino-2-N-morpholino-6-(2 l 3,5-trichlorophenyl)pyrimidine; 
4-Amino-2-(4-methytpipera2in-1-yl)-6-(2,3,5-trichlorophenyi) pyrimidine; 
2,4-Diamino-5-methyl-6-(4-amino-2,3,5-trichlorophenyl) pyrimidine; 
2,4-Diamino-6-(4-amino-3,5-dichlorophenyl)pyrimidine; 
2,4-Diamino-6-(4-amino-2,3 t 5-trich!orophenyl)pyrimidine. 

Compounds of formula (la) may be used in the treatment or prophylaxis in a mammal of a neurodegenera- 
tive or other neurological disorder of the central nervous system, the aetiology of which includes excessive 
release of the neurotransmitter glutamate. Such conditions can be either acute or chronic. Acute condition- 
include cerebral ischaemic damage which may arise from a variety of causes including stroke, cardiac arrest, 
cardiac bypass surgery, neonatal anoxia and hypoglycaemia; and also physical injury or trauma of the spinal 
cord or brain. Chronic disorders include Alzheimer's disease, Huntington's chorea, Olivopontocerebellar 
atrophy and motor system disorders. Other neurological conditions which may be treated with a compound of 
formula (la) include depression, manic depression, schizophrenia, chronic pain, epilepsy, trigeminal neuralgia 
and migraine. 

According to a further aspect, the present invention provides a method for the treatment or prophylaxis in 
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a mammal, including man, of a neurodegenerative or other neurological disorder of the central nervous system, 
the aetiology of which includes excessive release of the neurotransmitter glutamate which comprises admini^ 
stering to the said mammal a non-toxiceffective amount of a compound of formula (la) or a salt thereof. 

In particular, the invention provides a method of -treating a mammal predisposed to or having increased 
extracellular glutamate levels of the CNS comprising the administration to the said mammal of a non-toxic, effec- 
tive amount of a compound of formula (la) or a pharmaceutically acceptable salt thereof. 

The invention also provides a compound of formula (la) or a salt thereof for use in therapy, in particular 
the treatment or prophylaxis of a neurodegenerative or other neurological disorder of the central nervous sys- 
tem, the aetiology of which includes excessive release of the neurotransmitter glutamate. The invention further 
provides the use of a compound of formula (la) or a salt thereof for the manufacture of a medicament for treat- 
ment or prophylaxis of a neurodegenerative or other neurological disorder of the centra! nervous system, the 
aetiology of which includes excessive release of the neurotransmitter glutamate. 

The present invention includes compounds of formula (I) and (la) in the form of salts, in particular acid addi- 
tion salts. Suitable salts include those formed with both organic or inorganic acids. Such acid addition salts will 
normally be pharmaceutically acceptable although salts of non-pharmaceutically acceptable acids may be of 
utility in the preparation and purification of the compound in question. Thus, preferred salts include those formed 
from hydrochloric, hydrobromic, sulphuric, citric, tartaric, phosphoric, lactic, pyruvic, acetic, succinic, oxalic, 
fumaric. maleic. oxaloacetic, methanesulphonic, ethanesulphonic, p-toluenesulphonic. benzenesul phonic and 
isethionic acids. Salts of the compounds of formulae (!) and (la) can be made by reacting the appropriate com- 
pound in the form of the free base with the appropriate acid. 

While it is possible for the compounds of formula (la) to be administered as the raw chemical, it is preferable 
to present them as a pharmaceutical formulation. The formulations of the present invention comprise a com- 
pound of formula (la), as above defined, or a pharmaceutically acceptable salt thereof together with one or more 
pharmaceutically acceptable carriers therefor and optionally other therapeutic ingredients. The carriers) must 
be •acceptable* in the sense of being compatible with the other ingredients of the formulation and not deleterious 
to the recipient thereof. 

The formulations include those suitable for oral, parenteral (including subcutaneous, intradermal, intramus- 
cular and intravenous), rectal and topical (including dermal, buccal and sublingual) administration although the 
most suitable route may depend upon for example the condition and disorder of the recipient The formulations 
may conveniently be presented in unit dosage form and may be prepared by any of the methods well known 
in the art of pharmacy. All methods include the step of bringing into association a compound of formula (la) or 
a pharmaceutically acceptable salt thereof ("active ingredient" ) with the carrier which constitutes one or more 
accessory ingredients. In general the formulations are prepared by uniformly and intimately bringing into associ- 
ation the active ingredient with liquid carriers or finely divided solid carriers or both and then, if necessary, shap- 
ing the product into the desired formulation. 

Formulations of the present invention suitable for oral administration may be presented as discrete units 
such as capsules, cachets or tablets each containing a predetermined amount of the active ingredient; as a 
powder or granules; as a solution or a suspension in an aqueous liquid or a non-aqueous liquid; or as an oil- 
in-water liquid emulsion or a water-in-oil liquid emulsion. The active ingredient may also be presented as a 
bolus, electuary or paste. 

A tablet may be made by compression or moulding, optionally with one or more accessory ingredients. 
Compressed tablets may be prepared by compressing in a suitable machine the active ingredient in a free- 
flowing form such as a powder or granules, optionally mixed with a binder, lubricant, inert diluent, lubricating, 
surface active or dispersing agent Moulded tablets may be made by moulding in a suitable machine a mixture 
of the powdered compound moistened with an inert liquid diluent The tablets may optionally be coated or 
scored and may be formulated so as to provide slow or controlled release of the active ingredient therein. 

Formulations for parenteral administration include aqueous and non-aqueous sterile injection solutions 
which may contain anti-oxidants, buffers, bacteriostats and solutes which render the formulation isotonic with 
the blood of the intended recipient; and aqueous and non-aqueous sterile suspensions which may include sus- 
pending agents and thickening agents. The formulations may be presented in unit-dose or multi-dose contain- 
ers, for example sealed ampoules and vials, and may be stored in afreeze-dried (lyophilised) condition requiring 
only the addition of the sterile liquid carrier, for example, water-for-injection, immediately prior to use. Extem- 
poraneous injection solutions and suspensions may be prepared from sterile powders, granules and tablets of 
the kind previously described. 

Formulations for rectal administration may be presented as a suppository with the usual carriers such as 
cocoa butter or polyethylene glycol. 

Formulations for topical administration in the mouth, for example buccally or sublingual!^ include lozenges 
comprising the active ingredient in a flavoured basis such as sucrose and acacia or tragacanth, and pastilles 
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comprising the active ingredient in a basis such as gelatin and glycerin or sucrose and acacia. 

Preferred unit dosage formulations are those containing an effective dose, an hereinbelow recited, or an 
appropriate fraction thereof, of the active ingredient 

It should be understood that in addition to the ingredients particularly mentioned above, the formulations 
of this invention may include other agents conventional in the art having regard to the type of formulation in 
question, for example those suitable for oral administration may include flavouring agents. 

Tablets or bther forms of presentation provided in discrete units may conveniently contain an amount of 
compound of formula (la) which is effective at such dosage or as a multiple of the same, for instance, units 
containing 5mg to 500mg, usually around 10mg to 250mg. 

The compounds of the formula (la) are preferably used to treat CNS disorders or diseases by oral admini- 
stration or injection (intraparenteral or subcutaneous). The precise amount of compound administered to a 
patient will be the responsibility of the attendant physician. However the dose employed will depend on a num- 
ber of factors, including the age and sex of the patient, the precise disorder being treated, and its severity. Thus 
for example when treating a patient with epilepsy the dose range is likely to be significantly lower than when 
treating a patient after stroke to alleviate cerebral ischaemic damage. Moreover, the route of administration is 
likely to vary depending on the condition and its severity. 

Nonetheless, for treating a CNS disorder such as to alleviate cerebral ischaemic damage as herein des- 
cribed compounds of formula (la) may typically be administered either orally or by injection at a dose of from 
0.1 to 30 mg/kg per day. The dose range for adult humans is generally in the range from 8 to 2,400 mg/day 
and preferably in the order of 35 to 1050 mg/day. 

Compounds of the present invention may be made by any methods known in the art to make analogous 
compounds (see, for example, JACS 73, (1951) p3763). 

The present invention provides a method of manufacturing a compound of formula" (la) which comprises 
reacting a compound of formula (II) 



wherein R 4 , R 5 , R e , R 7 and R B are as defined above and L is a leaving group with a compound of formula (III) 



or a salt thereof, wherein R 1 is as defined above and isolating the compound of formula (la) as the free base 
or a salt thereof and optionally converting one compound of formula (la) into another compound of formula (la) 
and optionaliy converting the compound of formula (la) in the form of the free base into a salt thereof, or 
optionally converting one salt into another salt thereof. 

Certain compounds of formula (HI) may of course exist in corresponding tautomeric form. For example, 
when R 1 is hydroxy as the corresponding urea. 

Examples of suitable leaving groups L include alkoxy, particularly C^alkoxy, halo, alkylthio, particularly 
C^aikylthio or substituted amino, eg. anllino, morpholino, C^aikylamino or behzylamino. Preferably in formula 
(III), R 1 is a group NR 9 R 10 as defined above. Advantageously R 1 is amino, alkylamino, dialkylamino, morpholino, 
piperazinyl or N-methylpiperazinyl. 

Preferably the reaction of the compounds of formula (II) and (III) is carried out in a non-aqueous solvent, 
for example an alkanol, eg. ethanol. at elevated temperatures (eg. from 80 to 150°C). A base, preferably an 
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alkanoxide. eg sodium ethox.de is generally added where the compound of formula (III) is used as a salt 
™\£ ° f formula <») ™y °e made by methods known in the art (see. for example, JACS. 1951. 73 
3763) for example by reaction of the p-ketonitrile with diazomethane * 

for ™n^L°I I 0 ™"! 3 ? H) Whe " R1 iS Pipera2inyl ° r a,kyl piperazin y can be made "y standard methods 
«, n r^Ln-J " I 3 kn0W " compound * formu,a (»') where Ri is alkylthio with the appropriate amine, 
af* 6 * reaCti ° n ' S PreferaWy Carri6d ° Ut 31 • oom ^perature in a suitable solvent suc^ 

The invention is illustrated by the following examples. 
Example 1 

2.4-Diamino-6-(2.3-dichlorophenyl)pvrimidine 
(?) Methyl 2.3-Dichlorobenzoate 

was fi^°n^r° iC f 7. ( '° 9:Aldrich) was refluxed wilh chloride (250m1) for 1 hour. The solution 

Z££^2??? dryneS ! r6dUCed PreSSUre - The reSU,ti "9 oil was added d ^se to dry 
^1 unll ° T 109 31 ^ temperature - After 1 hour *e resulting solution was evaporated to dZ 

^Z^T^ZT? residue taken up in ether - The or9anic phase was ^ 2L 

water, cnarcoaled. filtered and dned over magnesium sulphate. Yield. 34gms. Mp. 36-38°C. 
(ii) 2,3-dichlorobenzoytacetonitrile 

undfr (2>39) Was u disso,ved in ^ met hanol (100mf) and the solution they evaporated to dryness 

?' S T ?" ^ add6d dry acetonitrile < 26m, > and - W 2.£dich.oroben^oa!e 
£S2^JS U T^ nilro9en ° Vemi9ht - ^ W3S ^ into -ter (100m.) and 

SScS 2 cnfo^ T? ' ! ^ ^ CarefU " y addif,ed 10 " H6 with 2N hydmcWoric acid and 
extracted w.th chloroform. The orgamc phase was then washed with water, dried over magnesium sulphate 

(<ii) 3.(2.3.Dichlorophenyl)-3-metoxv-acrylonitrile 

2.3-Dichlorobenzoylacetonitrile (2.8g) was dissolved in ether and this solution added to an excess of 
drazomethane ,n ether solution, with stirring and ice-bath cooling. The solution was gradually flowed to warn! 

pridCr^ t ovemi9ht ^ sdution was -po^dn^LtSrers 

pressure and the crude product purified by column chromatography on silica, eluting with chloroform The resuK 
rngsohd was recrystallised from methanol. Yield 1.47g. Mp. 93-95X. gw™cn.oroform.Theresult- 

(iv) 2.4-Diamino-6-(2.3-dichlorophenylpyrimidine 

sodilm mTte'. HZ £ ?9 J ^T^J! 8 SUSpension of 9 uanidina «™ 9"anidine hydrochloride (0.67g) and 
sod.um metal (0.16g)) ,n dry ethanol (40ml) and total heated to 130»C in a sealed vessel for 18 hours The reac- 
ts dried"! ^ eVaP ° rated *!? teken UP Chi0mf0m and — « with water. The o^anic phase 
was dned over magnesrum sulphate, filtered and evaporated to dryness. The crude product was purified bv 
column chromatography on silica, eluting with chioroform. and 2% methanol in chloroform. YleTd O.^ * 

chlo^rtld oT 9 gX^ raPhed °" Si,iCa ' dUtin9 Ch '° roform ' 3nd 2% and 5% »i- 
NMR: Solvent ■ CDCI 3 

Assignment: 7.50 (d.1H), 7.38(d,1H), 7.25(t,1H), 6.05<s,1H), 4.6(M.90(br.d,4H). 
Example 2 

2 t 4>D?amino~6-(2-chlorophenyl)pyrimidine 
(I) 3-(chlorpphenylV3-metoxy-acrvlonitrile 

2-Chlorobenzoy1acetonitri1e (5g: Lancaster Synthesis) was dissolved in the minimum of dichloromethane 
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and added to an excess of diazomethane in ether solution, with stirring and ice-bath cooling. The solution was 
gradually allowed to warm to room temperature and left to stand overnight The solution was evaporated to 
dryness under reduced pressure and the crude product purified by column chromatography on silica, eluting 
with dichloromethane. Yield 4.85g, Mp. 42-44°C. 

5 

(il) 2,4-Diamino-6-(2-chloropheny1)pyrimidine 

The enol ether (4.75g) was added to a suspension of guanidine (from guanidine hydrochloride (4.68g) and 
sodium metal (1.13g)) in dry ethanol (125ml) and the total heated to 150°C in a sealed vessel for 18 hours. 
10 The reaction mixture was evaporated to low volume, taken up in chloroform and washed with water. The organic 
phase was dried over magnesium sulphate, filtered and evaporated to dryness. The crude product was purified 
by column chromatography on silica, eluting with chloroform, and 2% methanol in chloroform. Yield 0.5g. This 
product was re-chromatographed on silica, eluting with chloroform, and 2% methanol in chloroform. Mp. 165- 
7°C. 

15 NMR: Solvent = CDCI 3 . 

Assignment 6.85-7.15 (m,4H), 5.70(s,1H). 5.40(br.s.2H), 4.87(br.s f 2H). 

Example 3 

20 2,4-Diamino^6-(2,4>Dichlorophenyl)pyrimidine 

(i) Methyl 2,4-Dichlorobenzoate 

2,4-Dichlorobenzoic acid (50g: Aldrich) was refiuxed with thtonyl chloride (250ml) for 1 hour. The solution 
25 was filtered and evaporated to drynesn under reduced pressure. The resulting oil was added dropwise to dry 
methanol (200ml) with stirring at room temperature. After 1 hour the resulting solution was evaporated to dry- 
ness under reduced pressure and the residue taken up in ether. The organic phase was washed twice with 
water, charcoaled filtered and dried over magnesium sulphate. Yield 40g of a yellow oO. 

30 (ii) 2 4-Dichlorobenzoylacetonitrile 

Sodium metal (2.3g) was dissolved in dry methanol (100ml) and the solution then evaporated to dryness 
under reduced pressure. To this residue were added dry acetonrtrile (26ml) and methyl 2,4-dichlorobenzoate 
(20.5g) and the mixture stirred and refiuxed under nitrogen overnight Total was poured into water (100m!) and 
35 extracted with ether. The aqueous phase was then carefully acidified to pH5-6 with 2N hydrochloric acid, and 
extracted with chloroform. The organic phase was then washed with water, dried over magnesium sulphate, 
filtered and evaporated to dryness. The resulting oil was purified by column chromatography on silica eluting 
with chloroform. Yield 2.42g of a pale lemon solid. 

40 (iii) 3-(2 t 4-Dichloropheny)-3-methoxy-acrylonitrile 

2,4-DichlorobenzoylacetonitrQe (5.5g) was dissolved/suspended in ether (100ml) and stirred in an ice bath 
whilst a solution of diazomethane (c.1.25g) in ether (150ml) was added dropwise. The solution was gradually 
allowed to warm to room temperature and allowed to stand overnight The solution was evaporated to dryness 
45 under reduced pressure and the crude product purified by column chromatography on silica eluting with 
dichloromethane. Yield 4.8g. 

(iv) 2,4- Diamino-6-(2 t 4-Dichlorophenyl)pyrimidine 

50 The enol ether (2.8g) was added to a suspension of guanidine [from guanidine hydrochloride (2.68g) and 
sodium metal (0.64g)] in dry ethanol (100ml) and total heated to 1 60°C in a sealed vessel for 18 hours. Reaction 
mixture was evaporated to low volume, taken up in chloroform and washed with water. Organic phase was dried 
over magnesium sulphate filtered and evaporated to dryness. The crude product was twice purified by column 
chromatography on silica, eluting with chloroform, and 2% methanol in chloroform. Yield 0.21g. mp. = 170-4°C. 

55 NMR: Solvent = CDC» 3 

Assignment 7.50 (d,1H), 7.47 (s,1H), 7.32 (dd,1H), 6.12 (s,1H), 4.60-5.00 (br.d, 4H). 
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Example 4 

2,4-Diamino-6-(1-naphthyl)pyrimidine 
5 (i) Methyl 1-Naphthoate 



traai^lXtr S*! 1 *** WaS refluxed with thter, y | ch,oride < 250m| ) for 1 hour. The solution was 
freated wrth charcoal, filtered and evaporated to dryness under reduced pressure. The resulting o» «as addS 

ev ro a^^ ,y ri methan0, i 200rrt) StWn9 31 ro ° m temperature - ^ 1 "our the reSg L^n ^ 
r/ h °?S to Und6r redUCed PreSSUre and the residue «*•" "P «*er. The organic pnase wJs 

washed tw.ce wrth water, charcoaled, filtered and dried over magnesium sulphate. Yield 38g! of a yeZ T 

(ii) 1-Naphthoyiacetonitrite 

redl^Z?*™ t" 1 !S W3S diSS ° ,Ved h d,y methano1 (30m, > and solution «»n evaporated to dryness under 
reduced pressure. To th, s residue were added dry acetonitrile (13.5ml) and methyl 1-naphthoatr(r 3 arand 

^^St^ST nitr T ovemi9ht Tofa ' was poured into ^7Sn-2SS 

T n 7 I he fl aq " e ° phase was then ""My acrdified to pH6-7 with 2N hydrochloric acid and the resulting 
OH) 3-(1-Naphthy1)-3.methoxy acfyionitrile 

exce^oSS^n"!^ 8 !k' 99) in dichlorometh ^ dOOm.) and this solution added to an 

excess of d.azomethane in ether solution with stirring and ice-bath cooling. The solution was qraduallv allowed 
to warn, to room temperature and allowed to stand overnight The solution was 

reduced^pressure and the crude product purged by column chromatography on silica' eluting ^ wKhTrefl 
fv) 2.4-Diamino-6-1 naohthy)pyrimidine 

The enol ether (3.8g) was added to a suspension of guanidine [from guanidine hydrochloride f3 44o» anrf 

mixture was evaporated to low volume, taken up in chloroform and washed with %^.O^SiJS5 
2£2TT SU,phate - I fi,tered and operated to dryness. The crude product ^ punSb^umJ 

SESS 08 ' 9 wi * chloroform ' and 5% methano ' in ch,oroform - Yield ^ £ - ^ 

Assignment 8.15 (m.1H). 7.85 (m.2H). 7.50 (m.4H). 6.08 (s.1H). 5.00 (br.s.2H). 4.80 (br.s. 2H). 
Pharmacological Activity 

inhibition of Glutamate release and Inhibition of Rat Liver DHFR 

Compounds of formula (la) were tested for their effect on veratrine-evoked release of glutamate from rat 
brain slices according to the protocol described in Epilepsia 27(5)- 490-497 iq 8 6 T^ZZ^^Z^ ? 
^onofDHPRactMtywasamod^ 

enzyn^ 9iV6n in Tab ' e 1> ^ ,CS ° bei " 9 C ° nCenlratl0n of to cause 50% of DHFR 
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TABLE 1 

IC5o(mM) ICjoC/xM) 

Glutamate Release Rat Liver DHFR 

(P95 limits) (P95 limits) 

<100 
>100 
<100 
>55 
100 

* 2 , 4-Diamino-5-methyl-6- (4-chlorophenyl) pyrimidine 
20 made by the method of Russell, J.Chem.Soc. (1954) 

2951. 

Pharmaceutical Formulation Example 

25 

A: Tablets 

150 mg ) 
200 mg ) 
50 mg ) 
4 mg ) 
4 mg ) 

) » contents per tablet. 

40 The drug was mixed with the lactose and starch and granulated with a solution of the polyvinylpyrrolidone 
in water. The resultant granules were dried, mixed with magnesium stearate and compressed to give tablets. 

B: Injections 

45 Injections I 

The salt of the compound of Formula (la) was dissolved in sterile water for injection. 
Intravenous Injection Formulation II 

so 

Active ingredient 0.20g 
Sterile, pyrogen-free 
55 phosphate buffer (pH9.0) to 10ml 

The compound of Example I as a salt is dissolved in most of the phosphate buffer at 35-40°C, then made 
up to volume and filtered through a sterile micropore filter into sterile 1 0mI glass vials (Type 1) which are sealed 

9 



Compound 
of 

Example No. 



10 



15 



1 

2 
3 
* 

4 



10 

10 

>10 

>10 

>10 



Compound of Example 1 
Lactose 
Maize Starch 
Polyvinylpyrrolidone 
Magnesium Stearate 
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i 



with sterile closures and overseals. 

In the following Examples, the active compound mav be 
j otahlA «tl* fho«^# 'K«una may oe 



acceptable salt thereof. 
5 C: Capsule Formulations 
Capsule Formulation | 



any compound of formula (la) or pharmaceutical^ 



IZ^*™ Y be PrSpared * — *■ the ingnadients 



10 the resulting mixture. 



and filling two-part hard gelatin capsules with 



is 



20 



(a) 
(b) 
(c) 
(d) 

Capsule Formulation || 



Active ingredient 
Lactose B.P. 

Sodium Starch Glycollate 
Magnesium Stearate 



250 
143 
25 

2. 

420 



25 



30 



(a) Active Ingredient 

(b) Macrogel 4000 BP 



250 
350 
600 



35 



Cpml. Fomjutafon III (C.ntrnll.* „,.-,,, 



250 



40 (b) Microcrystalline Cellulose 125 

(c) Lactose BP 

125 

(d) Ethyl Cellulose 1? 



45 513 

as a con.olled-release membLe an? ^ ^ Ce " U, ° Se « 
50 D- Syrup formulation 



Active ingredient 0.2500 g 

Sorbitol Solution 1>50 oo g 

?'y ceral 1.0000 g 

55 Sodium Benzoate rj.0050 g 

! Ia T 0Ur 0.0125 ml 

Purified Water q.s. to 5.0 ml 
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active ingredient is added and dissolved. The resulting solution is mixed with the glycerol and then made up 
to the required volume with the purified water. 

E: Suppository formulation 

5 

mo /suppository 
Active ingredient (63m1)* 250 
Hard Pat, BP 

(Witepsol HIS - Dynamit Nobel) 1770 

2020 

* The active ingredient is used as a powder wherein at 
least 90% of the particles are of 63m© diameter or 
less* 

One fifth of the Witepsol H15 is melted in a steam-jacketed pan at 45°C maximum. The active ingredient 
is sifted through a 200jim sieve and added to the molten base with mixing, using a Silverson fitted with a cutting 
head, until a smooth dispersion is achieved. Maintaining the mixture at 45°C, the remaining Witepsol H15 is 
added to the suspension which is stirred to ensure a homogenous mix. The entire suspension is then passed 
through a 250nm stainless steel screen and, with continuous stirring, allowed to cool to 440°C. At a temperature 
of 38-40°C, 2.02g aliquots of the mixture are filled into suitable plastic moulds and the suppositories allowed 
to cool to room temperature. 



Claims 

30 

1. A compound of formula (I) or a salt thereof 



35 



40 




(I) 



wherein R 1 and R 2 are the same or different and are each selected from hydroxy, or a group NR 9 R 10 whe- 
45 rein R 9 and R 10 are each hydrogen, alkyl, aryl, arylalkyl or together with the nitrogen atom to which they 

are attached form a ring, optionally containing a further heteroatom and optionally further substituted by 
alkyl, aryl or arylalkyl; 

R3 is selected from hydrogen, haloalkyi, alkyl and halo, 

R 4 to R B are the same or different, and are each selected from hydrogen, halo, nitro, amino, sulphonamido 
50 or alkylsulphonylamino; 

with the proviso that at least one of R 4 to R 8 is other than hydrogen, and with the further proviso that when 
R 1 and R 2 are both amino, R 3 is hydrogen or methyl, and R« is chloro, then one of R 4 , R 5 . R 7 or R 8 is other 
than hydrogen. 

55 2. A compound as claimed in Claim 1 or a salt thereof wherein R 1 and R 2 are the same or different and are 
each selected from amino, alkyiamino, dialkylamino, morphblino, piperazinyl, or N'-aikyl piperazinyl; 
R 3 is hydrogen, alkyl or trifiuoromethyi; 
R 4 is halo or hydrogen; 
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R 5 is halo or hydrogen; 

R e is halo, nitro, amino or hydrogen; 

R 7 is halo or hydrogen; 

R 8 is halo or hydrogen; 

Prided that when R 8 is chloro, and Ri and R* are both amino and R3 is hydrogen or methyl, then one of 
R * R 5 . R 7 and R 8 is other than hydrogen. 

3. 2,4-Diamino-6-{2,3-dichiorophenyI)pyrimidine; 
2,4-Diamino-6^2-chlorophenyl)pyrimidine; 
2 f 4-Diamino-6-<2,4-dichlorophenyl)pyrimid!ne; 
2,4-Diamino-5-methyl-6-(4-chioropheny!)pyrimidine; 
2,4«Diamino-6-(a-naphthyi)pyrimidine; 
2 f 4-Diamino-6^2,3.5-trichlorophenyl)pyrimidine: 
2 t 4-Diamino-5-methyl-6^2,3 ( 5-trichlorophenyl)pyrimidine; 
2,4-Diamino-54rifluoromethy^^ pyrimidine; 
2 f 4-Diamino-5-nitro-6«(2,3.5-trichlorophenyl)pyrimidine; 
2,4^Diamino-5-methyl-6-(4-amino-3.5-dichlorophenyl)pyrimidine; 
2.4.Diamino-5-methyl-6-(3 t 6-dfchlorophenyl)pyrimidine; 
4.Amino-2-N t N.dimethyIamino-6^2 t 3.5-trichlorophenyl) pyrimidine; 
4-Amino-2-N-morpholino-6-(2,3.5-trichlorophenyl)pyrimidine; 
4-Amino-2^4-methylpiperazin«1-yl).6-(2 f 3 l 5-trichlorophenyl) pyrimidine; 
2 t 4.Diamino.5-methy|.6-(4>amino-2,3 1 5-trichlorophenyI) pyrimidine; 
2,4-Diamino-6-(4-am!no-3 i 5-dichforophenyl)pyrimidine; 

2,4-Diamino-6-(4.amino-2 t 3,5-trichlorophenyl)pyrimidine; 
or a salt thereof. 

4. A compound of formula (la) or a pharmaceutical^ acceptable salt thereof 




(la) 



wherein Ri and R* are the same or different and are each selected from hydroxy, or a group NR 9 R 10 whe- 
rein R* and R" are each hydrogen, alkyl. aryl, arylalkyl or together with the nitrogen atom to which they 
are attached for™ a ring, optionally containing a further heteroatom and optionally further substituted by 
alkyl, aryl or arylalkyl; 7 

R* is selected from hydrogen, haloalkyl. alkyl and halo, R 4 to R 8 are the same or different, and are each 
selected from hydrogen, halo, nitro, amino, sulphonamido or alkylsulphonylamino; 
or R 4 and R* or R* and R 8 may together form a carbocydic ring; 
with the proviso that at least one of R< to R* is other than hydrogen; 
for use in therapy. 

A compound as claimed in Claim 4 or a pharmaceutical^ acceptable salt thereof wherein Ri and R2 are 

the same or different and are each selected from amino, alkylamino, dialkylamino. morpholino, piperazinyl, 

or N -alkyl piperazinyl; 7 

R 3 is hydrogen, alkyl or trifluoromethyl; 

R 4 is halo or hydrogen; 

R 5 is halo or hydrogen; 

R 6 is halo, n'rtro, amino or hydrogen; 

R 7 is halo or hydrogen; 

R 8 is halo or hydrogen; 

or R 4 and R« may together form a carbocydic ring; 
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for use in therapy. 

A compound as claimed in Claim 4 selected from 

2 t 4-Oiamino-6-(2,3-dichlorophenyl)pyrimidine; 

2,4-Diamino-6^2-chlorophenyl)pyrimidine; 

2,4-Diamino-6-(2 t 3-dichlorophenyl)pyrimidine; 

2,4-Diamlno-5-methyl-6-(4-chlorophenyl)pyrimidine; 

2,4-Diamino^(a-naphthyl)pyiimidine; 

2 1 4-Diamino-6-(2,3 f 5-trlchlorophenyl)pyrimidine; 

2 t 4-Diamino-5-methyl-6-(2,3 t 5-trichIorophenyl)pyrimidine; 

2,4-Diamino-5-trifiuoromethyl-6-(2,3 f 5-trichlorophenyl) pyrimidine; 

2,4^iamfno-5-nltit>-6^2 l 3 t 5-trichlorophenyl)pyrimidlne; 

2 l 4-Diamlno-5-methyl-6-(4-amino-3 t 5-dichlorophenyl) pyrimidine; 

2,4-Diamino-5-methyl-6-(3 t 5-dichlorophenyl)pyrimidine; 

4-Amino-2-N,N-dimethylamino-6-(2 l 3 l 5-trichlorophenyI) pyrimidine; 

4-Amino-2-N-morpholino-6-(2 f 3 ( 5-trichlorophenyl)pyrimidine; 

4-Amino-2^4-methylpiperazin-1 -yl)-6-(2,3, 5-trichlorophenyl) pyrimidine; 

2.4-Diamino-5-methyl-6-(4-amino-2 i 3 i 5-trichlorophenyl) pyrimidine; 

2,4-Diamino-6-{4-amino-3,5-dichlorophenyl)pyrimidine; 

2,4-Diamino-6-{4-amino-2 l 3 f 5-trichlorophenyl)pyrimidine; 

or a pharmaceutically acceptable salt thereof, for use in therapy. 

A compound as claimed in any of Claims 4 to 6 for use in the therapy or prophylaxis or a neurodegenera- 
tive or other neurological disorder of the central nervous system, the aetiology of which includes excessive 
release of the neurotransmitter glutamate. 

A pharmaceutical composition which comprises a compound of formula (la) as defined in any of Claims 
4 to 6 or a pharmaceutically acceptable salt thereof together with at least one pharmaceutically acceptable 
carrier. 

A process for the preparation of a compound of formula (la) as defined in any of Claims 4 to 6 which com- 
prises reacting a compound of formula (It) 



wherein R 4 , R 5 , R e , R 7 and R 8 are as defined in Claims 4 to 6 and L is a leaving group, with a compound 
of formula (III) 



or a salt thereof, wherein R 1 is as defined in any of Claims 4 to 6; 

and isolating the compound of formula (la) as the free base or a salt thereof; 

and optionally converting one compound of formula (la) into another compound of formula (la); and 

optionally converting the compound of formula (la) in the form of the free base into a salt thereof, or 




.6 



(ID 



HjN- 




(III) 
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optionally converting one salt into another salt 
Claims for the following Contracting States: ES,GR 
1 A process for the preparation of a compound of formula (la) or a salt thereof 



(la) 



R 3 R 4 

wherein R 1 and R2 are the same or different and are each selected from hydroxy, or a group NR 9 R 10 whe- 
rein R* and R'o are each hydrogen, alkyl, aryl. arylalkyl or together with the nitrogen atom to which they 
are attached form a ring, optionally containing a further heteroatom and optionally further substituted bv 
alkyl, aryl or arylalkyl; J 
R 3 & selected from hydrogen, haloalkyl, alkyl and halo. 

R* to R8 are the same or different, and are each selected from hydrogen, halo, nitro. amino, sulphonamido 
or alkylsulphonylamino; 

or R* and R 5 or R* and R« may together form a carbocydic ring; 
with the proviso that at least one of R 4 to R« is other than hydrogen; 
which comprises reacting a compound of formula (II) 



NC. 




(ID 



wherein R 4 , R*. R«. R 7 and R« are as defined above and Lisa leaving group, with a compound of formula 



(HO 



NH 



H 2 N- 



-R» 



(III) 



or a salt thereof, wherein R 1 is as defined above; 

and isolating the compound of formula (la) as the free base or a salt thereof: 
and optionally converting one compound of formula (la) into another compound of formula (la); and 
optionally converting the compound of foimula (la) in the form of the free base into a salt thereof, or 
optionally converting one salt into another salt 

A process as claimed in Claim 1 for the production of a compound wherein: 

R 1 and R* are the same or different and are each selected from amino, alkylamino. dialkylamino. mor- 
pholino. piperazinyl. or N'-alkyl piperazinyl; 

R 3 >s hydrogen, alkyl or trifluoromethyl; { 
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R 4 is halo or hydrogen; 
R 5 is halo or hydrogen; 
R 6 is haio, nitro, amino or hydrogen; 
R 7 is haio or hydrogen; 
5 R 8 is halo or hydrogen; 

or R 4 and R 6 may together form a carbocydic ring; 

provided that when R* is chloro, and R 1 and R 2 are both amino and R 3 is hydrogen, then one of R\ R 5 , 
R 7 and R 8 is other than hydrogen. 

w 3. A process as claimed in Claim 1 for the production of a compound selected from: 

2 ( 4-Diamino-6-<2,3-dichiorophenyl)pyrimidine; 

2,4-Diamino-6-{2-chlorophenyl)pyrimidine; 

2,4-Diamlno-6-(2,4-dichloropheny1)pyrimidine; 

2,4-Diamino-5-methyl-6-{4-chloropheny1 )pyrimidine; 
15 2,4-Diamino-6-(a-naphthyl)pyrimidine; 

2.4-Diamino-6-{2,3 l 5-trichIorophenyI)pyiimidine; 

2 f 4-Diamino-5-methyl-6-{2,3 f 5-trichlorophenyi)pyrimidine; 

2 f 4-Diamino-5-trifluoromethyl-6-(2,3 l 5-trichlorophenyl) pyrimidine; 

2 l 4-Diamino-5-nitro-6-(2 t 3 ( 5-trichlorophenyl)pyrimidine; 
20 2 ( 4-Diamino-5-methyl-6-(4-amino-3,5-dichlorophenyl) pyrimidine; 

2,4-Diamino-5-methyl-6-(3,5-dichlorophenyl)pyrimidine; 

4-Amino-2-N > N^Jimethylamino-6-<2 l 3 f 5-trichlorophenyl) pyrimidine; 

4-Amino-2-N-morphoIino-6-(2 l 3,5-trichlorophenyl)pyrimidine; 

4-Amino-2-(4-methylpipera2in-1-y!)-6-(2,3 f 5-lrichlorophenyl) pyrimidine; 
25 2.4-Diamino-5-methyi-6-(4-amino-2,3 f 5-trichIorophenylj pyrimidine; 

2.4-Diamino-6-{4-amino-3,5-dichlorophenyl)pyrimidine; 

2,4-Diamino-6-{4-amino-2 f 3 l 5-trichiorophenyl)pyrimidine; 

or a salt thereof. 
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